Eleven very low birthweight babies being ventilated for respiratory problems during the first week of life developed air leaks on 22 occasions. On 16 out of 19 occasions the infants showed increases in urinary excretion of vasopressin after these events and on 10 occasions out of 13 there was a rise in the plasma arginine vasopressin concentration. The peripheral signs of the syndrome of inappropriate antidiuretic hormone release were seen on only one occasion in response to the sometimes high vasopressin concentrations.
Patients and methods Eleven very low birthweight infants (mean (SD) birth weight 1073 (298) g, mean (SD) gestation 27-6 (2 0) weeks) who had been included in a study to examine the control of water balance in the respiratory distress syndrome developed air leaks (pneumothorax either alone:n=7, or combined with pulmonary interstitial emphysema: n=3). A single infant developed pulmonary interstitial emphysema alone.
The infants were all nursed in air mode controlled incubators that were humidified if the infants weighed less than 1000 g (n=5). Fluid intake was standard with final adjustments on clinical grounds by the attending clinician depending on weight, electrolyte concentrations, and urine volumes. Urine was collected four hourly by the method of Liu and Anderson,6 and the volume in the eight hours before the development of the air leak was compared with the volume passed in the following eight hours. In each four hour specimen the following were measured: osmolality (by freezing point depression), the sodium concentration (by flame photometry), and the arginine vasopressin concentration, and the values before and after the air leak were compared (table 1) . Samples of plasma were taken eight hourly for measurements of osmolality and creatinine, urea, electrolyte, and plasma vasopressin concentrations. All 11 infants had severe respiratory distress syndrome and were ventilated by Bourns BP200 ventilators using standard techniques. Continuous blood pressure monitoring and transcutaneous blood gas monitoring allowed one hourly values of systolic, diastolic, and mean blood pressures and transcutaneous oxygen and carbon dioxide tensions to be averaged for the eight hours before and after the development of the air leak. Intermittent sampling of arterial blood gases was carried out, usually at intervals of three to four hours. Acid base values eight hours before and after the air leak were similarly assessed. The babies were weighed daily (usually between 4 and 6 am) and plasma and urinary vasopressin concentrations were measured by specific radioimmunoassay. (FIG 1) The plasma concentrations of arginine vasopressin increased after 10 of the 13 air leaks. (12) 306 (13) 301 (132) 320 (116) 23 (11) The development of an air leak was accompanied by a significant reduction in the urine volume (23 (11) ml during the eight hours before, compared with 19 (8) ml during the eight hours after, p<005) though the change in urine volume did not correlate with the change in urinary arginine vasopressm excretion.
WEIGHT
There was a median weight loss of 15 g (ranging from a loss of 130 g to a gain of 120 g). Three babies gained 120 g but all also had rises in plasma sodium concentrations. In only two babies was a gain in weight accompanied by a decrease in plasma sodium concentration, though in one case this was only by 1 mmol/l, which is within the range of error of the measurement.
BLOOD PRESSURE AND BLOOD GAS TENSIONS
There were no significant changes in systolic, diastolic, or mean blood pressures, or pH arterial carbon dioxide (PaCO2) or oxygen (PaO2) tensions. In 11 cases there was appreciable acute ..> . 'hypoxia' (described in the hospital notes) at the After time of the development of air leak, which was pneumothorax rapidly corrected. These babies did not show any ntratiomns before significant changes in blood pressure as a consequence and showed no greater increase in plasma vasopressin concentrations ('hypoxia', median increase=2-0 pmol/l, compared with 'no appreciable hypoxia', 5 pmol/l) or in the urine excretion ('hypoxia', median increase=24 pmol/mmol creati-56 nine compared with 'no appreciable hypoxia', 11 SD) 251 (460) pmol/mmol creatinine). develop hyponatraemia. Rees etal (1984) described one baby who had a large increase in arginine vasopressin excretion after a bilateral tension pneumothorax and the urine became concentrated.
The baby was also acidotic and hypoxaemic.3 the urinary Wiriyathian et al, investigating serial arginine ir leak de-vasopressin excretion, described four infants in ,as a highly whom significant increases in arginine vasopressin )etween the excretion followed a pneumothorax but no plasma -in excretion concentrations were mentioned and there is no concentra-indication that these infants developed inappropriate antidiuretic hormone release.4
Our data are the first to examine changes in plasma vasopressin concentrations at the same time as urinary vasopressin excretion in the presence of air leaks in newborn infants. We agree that there is often a sustained excretion of vasopressin in response to the development of an air leak, but this is certainly not invariable and happened in only 15 of 21 episodes (71%). In addition, the high urinary excretion is also not always accompanied by high plasma concentrations. It is difficult to explain this unless concurrent renal damage is leading to a vasopressin leak without accumulation in the plasma, or unless the release of vasopressin has been short lived. Although four of our infants had raised plasma creatinine values, in three it was for only a short time and we believe that the release of arginine vasopressin is sometimes short lived after an air leak. In contrast, on two occasions a pronounced rise in plasma vasopressin concentration was not associated with an increase in urinary vasopressin excretion, and the correlation-considering all infants-between plasma concentration and the preceeding four hourly excretion was not significant (r=0 18, p=0 55). The babies reported in these studies all had respiratory problems and were also being ventilated, both of which factors have been associated with inappropriate antiduiretic hormone release.8 9 Analysing the mechanism stimulating secretion is difficult. Paxson et al could not show any association with hypoxaemia and we agree.' Although hypoxia is a powerful stimulant of vasopressin release,'2 we are not aware of work showing that the release occurs at a particular PaO2, either immediately or after a finite period, or whether there is an inverse linear relationship of vasopressin excretion with PaO2 (other stimuli not contributing). None of the 11 infants recorded as being 'acutely hypoxic' in the case notes had a chronic reduction of PaO2 before or after the events when average hourly data were examined, but the urgency with which air leaks are rectified by thoracocentesis usually means that hypoxia is short lived. This may account for the lack of difference in 'hypoxic' compared with 'nonhypoxic' infants. There was no significant change in our babies in blood gas or acid base state, and no change in mean blood pressure.
Pressure changes in the mediastinum may be transmitted to the intrathoracic baroreceptors and might be considerable when a pneumothorax develops. It might explain the high circulating concentrations of antidiuretic hormone in babies that are ventilated with positive pressure ventilation.9 10 Only one of our infants (case 5) showed any suggestion of inappropriate antidiuretic hormone release with a rise in body weight and a fall in plasma sodium and osmolality. The A further confounding variable might be the development of intraventricular haemorrhage. Such haemorrhages are common in preterm infants with respiratory problems and air leaks and may also be associated with vasopressin secretion.3 During the time of this study we were not carrying out repeated ultrasound scans so have no data about whether some of the high plasma concentrations and urinary excretions were associated with this problem.
The weight loss in these infants is no more than one would expect in newborn infants over the first days of life and although the plasma osmolalities were high we do not think that this was the result of dehydration because of the appropriate release of arginine vasopressin. The rise in seven osmolar points is far from significant, and there is no correlation between the osmolalities or the change in osmolality with the vasopressin release.
Overall we believe that the rises in both plasma concentration and urinary excretion of vasopressin is related to the development of the air leak, though the mechanism remains unclear and could be related to disturbed mediastinal pressure.
Of practical importance is whether fluid should be restricted after the development of an air leak in the same way as after birth asphyxia.6 Our results suggest that such restriction should certainly not be routine. In five of the infants the increase in vasopressin with the event was <2 pmol/l, and in two of these the concentrations fell. We believe that because of the previous reports,1-4the urinary and plasma osmolality and the plasma sodium concentration should be monitored, but that fluid restriction should not usually be necessary.
